In order to investigate the sources of MRI signal needed to discriminate tissue/material types that have differential radiation attenuation, we selected a range of commonly available/emerging MRI imaging sequences. Four imaging sequences, yielding six different contrast types were studied. An ultra-short TE acquisition, generating images with echo times (TEs) of 0.07 and 3.7 ms, was used as the shorter TE image ("UTE1") has signal from cortical bone combined with other image signals. T1 gradient echo (GRE) and T2 fast spin echo (FSE) volumetric images were acquired with spatial resolutions of 0.977 × 0.977 × 1 mm 3 and 0.488 × 0.488 × 1 mm 3 respectively. A Dixon technique was used to generate calculated fat and water images from inphase and out-of-phase data.
These images were spatially aligned to resolve any potential errors due to subject movement during scanning. Regions of interest were then defined within tissues that a) were easily identifiable, and b) consisted primarily of each of the following classes of tissue/material: a) water (aqueous humor in the eyes), b) fat (external layer of fat beneath the skin), c) white matter, d) grey matter (same attenuation as white matter, but with different signals in MRI), e) bone (selected from parietal bone), f) air (selected from nasal cavity). The average and standard deviations of the intensities within these regions (Figure 1 ) were used to estimate the statistical likelihood of separating materials. Table 1 shows the relative separation of intensities from bone for individual images as well as selected combinations, and demonstrates that a) air is most challenging to separate from bone based on signal intensity alone, b) T2 images can separate bone from other materials than air (but not other materials from each other, as can be seen in Figure  1 ), c) various combinations of 2-3 image volumes provide discriminatory signals for all tissues, at different levels of confidence. 
